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ABSTRACT: 

PURPOSE: To manufacture a TiN film in which crystal orientation 
property is controlled and corrosion resistance and denseness 
characteristic are improved by evaporating Ti metal under high vacuum 
to vapor-deposit the resulting Ti vapor onto a base material and 
applying a nitrogen ion beam to the base material with a specific 
energy. 

CONSTITUTION: In a vacuum chamber (not shown in fig.) reduced to 
high vacuum, Ti metal is heated and evaporated from an evaporation 
source 2 by means of an electron beam 14 from a filament 13. The 
resulting Ti vapor 4 is vapor- deposited onto a base material 1. 
Simultaneously with the above, a nitrogen ion beam 5 from an ion 
source 3 is applied to the base material 1. At this time, the energy 
of the nitrogen ion beam 5 is regulated to 10~120eV. Further, it is 
preferable that the angle of incidence on the base material 1 and the 
amount of incidence are regulated to about 90±5° and a value 
satisfying Ti/N= about 1, respectively. By this method, the TiN film 
in which (111) plane is vertically oriented with respect to the base 
material 1 surface and which has superior corrosion resistance and 
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ABSTRACT : 

PURPOSE: To manufacture a TiN film in which crystal orientation 
property is controlled and which has high hardness by evaporating Ti 
metal under high vacuum atmosphere to vapor-deposit the resulting Ti 
vapor onto the surface of a base material and applying a nitrogen ion 
beam to the surface of the base material with a specific energy. 

CONSTITUTION: In a vacuum chamber (not shown in fig.) reduced to 
high vacuum, Ti metal is evaporated from an evaporation source 2 and 
the resulting Ti vapor 4 is vapor-deposited onto the surface of a 
base material 1. Simultaneously, a nitrogen ion beam 5 from an ion 
source 3 is applied to the surface of the above base material 1. At 
this time, the energy of the above nitrogen ion beam 5 is regulated 
to 200~2000eV. Moreover, the above base material 1 is used as a base 
material for dies, tools, jigs, etc., and the irradiation direction 
of the above nitrogen ion beam 5 is regulated so that it is 
approximately parallel to the direction of action on the surface of 
the base material 1. By this method, the TiN film in which crystals 
are oriented in the (200) plane and which has high hardness required 
of tools, etc., can be formed. 


http://127.0.0. 1 :4343/eas200306271 10415980 .tmp?text_font=Courier%20New&text_size=l ... 6/27/03 


POCUMENT-IDENTIFffiR: JP 01215966 A Page 2 of 2 

COPYRIGHT: (C) 1989, JPO&Japio 


http://127.0.0.1:4343/eas20030627110415980.tmp?text_font=Courier%20New«&text_size=l... 6/27/03 


<s> # hf m si & 


® g * Bttlt Jt (JP) 

©^§f§4tlt (a) ¥1-215966 


®inta. 4 

C 23 C 14/06 
14/32 


mm* 


8722-4K 
8520-4K 


5 Fj£l¥(1989) 8fl29B 


H BS63— 41731 
@aj SI 0g63( 1988) 2^230 
#im»30*m HgfD62¥l0^17B-20B [m48®&m#m¥G¥imm&.i -l:*^TXf 


©ft s a ' #s± s# 


91 JO * 

1. ft!H<z>gffi 

2. ttfrtt$©ffiB 

Ti & IS cp R * str © &® C -r * IE* IS <t . 
t4^*ytr-i|H«lSttflt)8l/T % tin k 
lRtett*4;*-;/fc'-J,*2 0 0-2 0 0 0 eV© 

(2) i»B£tt*<&$u 

(3) * yt--i©llfHt3fiFM Affile at 
N BiS©Sl&;*£. 

a %«©t¥tD«i%w 


(fi*Jt©jMH#S) 

w©%^«. I VDft (Ion Vapour Deposition 

ft) fcfflmWttflETiii BS©53ii2rJ£KMt- 5 

© T' ft ft . 

Ti n n%&m<Dmmiz3-7' << 

*• 

*^«TiH'ffi©»J6«:i4P VDte*CVD&*< 
ttffl*nT*?*K PVOttflJ-HT* 
Hiy/U-T^ v^teC*«>n*««[^©yf 
4 7 *«]£©EpanK J;-.»TfT*>ftT^fc. 

tin R©Kftli*©|$Jfc©G|ii]&e|«ltt fc 

ft CttTiN HgO^SA^ ( 2 0 0 ) ffiKfiliOLTt* 

* ■© a< # s t ft « . 

L**Utt*<$i* t£Jfeffl£tR^ffl.AM 7 *3tJEE© 


1 


—377— 


06/27/2003, EAST Version: 1.03.0002 


tfc*<^, d©»9itt. £A©Kratt€fflffl 
LT«tt©H^TiN i t tfTS 

tin ffc©Kit#fc£ift<a3-* c: t t&*. 
[ttH*i»fc*«fca&©^a) 
©&9i©ie;$&TiN ^©Sf^^ittts i v D 

JK^mS^-tfTC ©Ti&K©K£&#©&ffi£ j@ 
Wlefl* t'/f-i^2O 0 - 2 0 0 0 eV© X 

TiN J8!©S$<&teK (2£A©BS|i>)tt*<*& < 

3 

(jB»ttWK:aa«^iiii*<ffffl^fiiitt 4 ) , 

TiN IgttSA© (2 0 0) ®tt^3R-<5*-yt--i,© 

8ea*t^fflttffl#isgc¥ff**iioc (200)® 

(Steffi) 

ci ©8H©-ntt0y«si 1 h-si 3 w^m-j^ 

y a © ^ - y v h * ^tcjstt 1 ( c z - s i < 
1 0 0 >^^5St) A<3stfttt£n. £fcC© 

5 — 


ftBflsp 1-215966(2) 

TftS2£ft£TiN R©ttA©Kl^%& 4 * v t'- 
A©i*JU+'-£©|fflCffiM*<*S*^5rrfctt 

t" - i © A It x * Jl/ ** - £ 2 0 0 — 2 0 0 OeV© 
Kitr^ C t^cj;»), TiN K©tiA© <2 0 0) 

Bt Ti.H !8S£#a *>©?&*. 
i TPS* 2 0 OeVi Lfc©ti, Alix* 

2 0 0 eVJ; *} /htt.* £ ( 2 0 0 ) 

TiN j&<TfcttH*&T**. 
-blRTA* 2 0 0 OeVJ:*)*»*i*ttK[l*in 
«S*-f * y f- a« j;4]KH©ffiT (*HB) *< ' 

c©»9ic49it*£t*£bTtt* & g * ir, 
*&£*©$#*<&!? .cn6©atttt^r 

n t * ©flpffimcw^tt«*<s#a ji* *>©t& 

4 

fit* i ©T*Ktt«?K'-AJnJft*»ftiH2 i -f 

* 3 & 

flfXS^^JUl/fcffl^N I ©£®CTi ©&£ 

Ti&N ©!§ tic ft It ttQ. 5 -2. 5 #£L<ti 

1 ©«B5K«-r* A»ft«tt : tt 9 0 • i«SJ; 
? K&5£$ C fttt s (2 0 0) 

* *® AWsfrfflCEW Lfr^a* a Muffle* 

& fit** via 4 *<&&L. * yiffl 3 3^6 ttfi 
#^^xt.--^5 *<»4tT*nfnstt 1 

ffife«*LTTIH 6 *. 

i©i&. TiN K©t&A©Kffltt£fiI&|-*-£fc 
#>tZ^ A * y fcT — i» © x * — £ 100 — 1000eV 
©ttHTffiffci**TJ«M**f^s »&ftfcTlll*'|| 

©tSAft* xismef k * vxwmLtc. *©*&# 

6 


06/27/2003, EAST Version: 1.03.0002 


+'-?)M 0 OeV, 2 0 0 «V & J; lOOOsVT & 4 t 
&©X&0tJr A *-y£;KL *:*>©?$>*. 

-*M 0 0 eVT tt. (Ill) ffiC5S^t , -?i 

^ T . 2 0 0 eV ; 1 0 0 OeVCtt, < 2 0 0 ) B5 

Lfc#oT> t-A'l*M-t2 0 OeV£fc 
ttl 0 0 OeVK ULT&^tt-STiN RttR Steffi 

-r -f y ^CfriiKttffi^lffi* t © & « «. 

^^f-^ti 200-2000 eV©«fifflK*?^T 

ElK^t* 1 VD3SH*ffll'TTiN IB*© 
(2 0 0) aa©K|til14<!:fi"iM*yt-J.©A# 
ftflEifflMWc-si^Tlf-a fc SIKte* * & a Jl * * . 
•T«*t>-6s :o i VD^Stts 4 * yffli 3 

7 

©tf-0*s*BftT^4. ;(0:tfr«i. TiN is© 
(2 0 0) ®li£ttl©&®^©g3M*y©A 

6 Bi ( a ) . ( b ) C & 1^ T . 5^ Ep A U ( 2 0 
0 ) 1B©|iU&4;ftLT^4. 
fc£fl-*4*y©A#fatt*»»l ©*KKg 

tttt^fSj^^UT^n-e 5 no* . 2 o " 4 

5 • £ mit H*ftTttSaL*:flt$ 1. 5 0 m 
©TiN »©*«■* IB **fc. WEttf 

ttT<«**#«L. -£©<«** & fc:**-x 

Rlia^6s MUyOAItfll^O' ©£« 

* v © A!*fc AC U < (2 0 0)®©62|pJtti 
-»LZ^S**tcBtt*<«fcB< . A»»«*< 

tt-h, mbft^w&itTiu mo (2 o o) 

9 


1-215966(3) 

1 ©£WC**LT*©5iiK#fi]fr<&--£ftK0fc" 
-f * y fc*-i» 5 £ AWft & 0 (fc 
fc'UO£0<4 5' ) -CStflOSlHClSWI-* 

iif * y mmtzntif ^ttsatciT 

•5. ?!©$*&-££ 1.3 A/ *K 

^ * v x * ;i/*-£l000eV. -fi-yAWfttt^* 
2 0* CSjfcLfc. iCjfettT, SK100 >©H 
W 1 (£*5) © AffitCK* 1. 5 */ m ©TiN BS£ft 

:®JiTCLTftfe*lfcTlll Bg© X &@]#f 

( a )' 6 El (a) VZTrzf & 7 OfflfeJ} 

LT**} . & 6 E < b ) CjR*-J;-5eXtt©Alt 
ft8E*20* 1* (fi-20' ) — 2d?& 

mSEl© (b) Ca^i-SKTIN © (200) ffi 

8 

Sfc, K$£TiN |R©ftHCfcfc-aTM:* 
A^i&aft 1 C*fLTTi©jgi8<t:|5]l*Kl3M* 
y b'-A^Ul (ft5 ~5keV)TRUt* 

©»*7£*RI±*<aii*? ^ofcffl^JB*^< 
SlS&s £# 1 fcTlH |R£©<fJf;*j*<|ii!±T*£ 

C © tCttfcW P^InI©JE£^}-CJlPE3ii5 :iT 

*St, *W P *ita«:«BE*<Jfii < 'tfi-fc 6 tr. r 
tt*)T3TlN &© ( 2 0 0 ) ®^JG5^ffi^(R]^ffi(5l 
r<£<fc3K±&S6©/fc7#ffi£TiN fl8T:-r^ 
y ^1-*e»B*«**. 

*^©aa-rrf-yfe , -A©AW*it3*ii8ia©^ 

ftSltlT* *©#[ii]KTiN IS© (2 0 0) m 
*<Kfflb* -t©^I&J©S?S^i65< t 4 £ <t A< T & 
4. 5S9ia£*?^T. 9 ttTiN ^©J^fiSt^ 

1 0 


06/27/2003, EAST Version: 1.03.0002 


oisu*?^ 6 ©&®tc?a 

2 0 0-2 0 0 OeVOfgffl^-T^Ct 
CJ:9, TiN j£©£j|© (2 0 0) ffi£A3*#[ii] 

Ltzt<^X, TiN K*tt*r*tttf i tTK^ 

Kv*{>©c£&. 

<htc J; *K ^ © ^[»] ^ (20 0) ffi^eElPlfSC 

1 1 


1-215966(4) 

4. S®©fi5^«BtE« 
91 1 Sitt C ©«W©-HttWTttjBt 5 I VD 

i]tff/N'^->^^r^77. §140 It ;:©&$© 
flh©SI*«Tttfflr « I V D£K©ft«BU $5 
S3 1± m 4 i2J £0 I VDM-e»&*lfcIIH flB©X#l 
EHff/<-^- ^©^ 5 7. % 6BmxtS©A*fftffi 
*3K-rftMBI. 9 7 B tt •< * y Altft ft iiEffi t 
OHff«*t^77, 9t 8 0ttJ&J£ffi&g!£ St 
XffiBU m 9 lg|tt±&S!©^E^©TiN BS£&$f 

r* i vD£a©ftiegu sii oEittTiN 

i Stfx 2 jg&asu 3 -fat- Via. 6 _t 

U 1 0 — -T i N & 


a a # a ± s # « * 



1 2 


JStt 



-3f 



* 1 


ft. 2 


—380— 


06/27/2003, EAST Version: 1.03.0002 


<$M¥ 1-215966(5) 



* a ® n 6 ® 


—381— 


06/27/2003, EAST Version: 1.03.0002 


<$iB¥ 1-215966(6) 



£90 


—382— 


06/27/2003, EAST Version: 1.03.0002 


• ■ • ' 1*BS¥ 1-215966(7) 


— 383 — 

06/27/2003, EAST Version: 1.03.0002 


